
Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 




0 Publication number: 



ililllil 

0 555 898 A2 



© 



EUROPEAN PATENT APPLICATION 



@ Application number: 93200175.3 
@ Date of filing: 27.03.86 



0 int.ClA A61K 47/36 



This application was filed on 22 - 01 - 1993 as a 
divisional application to the application 
mentioned under INID code 60. 

@ Priority: 05.04.85 IT 4792485 
23.12.85 IT 4898085 

® Date of publication of application: 
18.08.93 Bulletin 93/33 

(p) Publication number of the earlier application in 
accordance with Art.76 EPC: 0 197 718 

® Designated Contracting States: 

AT DE GB IT NU SE — 



0 Applicant: FIDIA S.p.A. 

Via Ponte della Fabbrica 3-A 
1-35031 Abano Terme {Padova)(IT) 

0 Inventor: Delia Valle, Francesco 
Via Cerato 14 
|-Padova{IT) 

Inventor: Romeo, Aurelio 
Viale-lppocrate 93 
l-Ronr^e(IT) 

Inventor: Lorenzi, Silvana 
Via Euganea 108 
1-35100 Padova{IT) 



© Representative: Daniels, Jeffrey Nicholas 
Page White & Farrer 54 Doughty Street 
London WC1N 2LS (GB) 



et B\ 



@ Medicaments for non-topical use. 

rr alls o7rvTe rrrrr; ratarrr^a,; .a^nes... a..... o. a_. o. . 
The form ofa salt wilh one or more pharmacologically active substances. 



CM 
< 

CO 
G> 
00 

in 
in 
in 

° eesT AVArLABUe COPV 

UJ 



Rank Xerox (UK) Business Services 
(3. 10/3.6/3.3. n 



BP 0 555 898 A2 



25 



30 



35 



40 



45 



60 



logic. .„te»no., op«on.ny togiSr^ft'lS^ffiona oor/r""; ' P"^'™"- 

o.ooo!,cB or tne outer ear, and especially disea=!P«! nf th^ ^ / "11 "'° "^^al 

these topical medicaments is particularly advisTble in pedlaLl Ind T '""^"^ °' APP"cation of 

The advantages of theraov usina th^ mLrfll P®^'®*^'^^ and in the veterinary field. 
>,s efficient vehicle for the druor^rZ.^:. k:!." *° P--"* -vention are due to a morfi 
II toT better bioavaila -bil Tty o f tho ..Zl polr^arrh.ridr^ ^e hyaluronic acid comoon.nT i:;^ 

i tormulations. Fun^.rJ.. -l ^-^ .Z!^!'^^^^^^ known ohar'm...„ 7;^ 

' -gf ^^^^c medicament., ^....Z^jlTt at '! ^ri^ ir"'?'" — 
compatibility with the corneal epithelium and therefore » k 1 '^^'^ ^" additional special 

0 effects. When the medicaments arfad JniSe^^^^^^^^^ ^ '^^ °^ *°'--bility. with no sensitization 

Characteristics or in solid form, it is pTs2b!e tVobflin n '^""^'^^^^ 

homogeneous, stable, perfectly t;anspareT nL^ch ieT^ T"'^' ^P'*^""- ^^^^^ 

of the drug, thereby forming excellent preparations with attard ^J^'^^S"^^^"*^^'"^ P-'-9«d bioavailability 

exam^Te^hTt^r ':rra?™o^tr^^^^^^^^^^ ---'V" ^^^^^'^^ ^'^'^^ — 

indeed, preparations intended for human use are usuarv Ld h%".'' ^^^^ 
specific range of activity nor comply with the paSr cnnH ^ • "'^^^^ 9"^^^"*^^ ^ 

effected. ""^ particular conditions in which the treatment should be 

which'mifniraSS St^e^^rep''^^^^^^^^^^^^^ P'"^ eye or ,BK. an infection 

etiological factors. In particular, in cattle the ml mro^man^r^ ^^f T"^' '^^^ ^Pecific 
(even though other agents of a viral Sgin Thou W not b^^ '7h f *° ""^^^^^"^ ' 

Micoplasma . Rickettsia and Chlamydia in the case of shLn In p ? ' RWnotrac^^ 
disease manifeiteltiilf in an acute fo rm and tends to sor'i'J"o ^^^^^ the-Hii^^TiSitiTTFe 
tomatology is characterized by blepharospasrn and LS..!? ? ^^^S^s the symp- 

conjuctivitis and keratitis. often'accomJLnl'd by W reduced a^ZT. 'T^'' ^""'^"^ 
cornea are particularly serious and in Sre final stages cantv^n ^ P^°d"=t'°"- Lesions of the 

clinical course varies from a few days to severaf weeks Perforations of the cornea itself. The 

asso^rn^rant- Srr^^^^^^^^^ both topically (often in 

such as oxytetracycline. penicillins, such as clSirn i;d T^n^ ^^^^ 

(associated with miconazole and prednisolone) cSJmDhe^i^o, Tf^ ^^'^^"^'des. polymyxin B 

ment of the disease, despite its apparent s"mplS r^^^^ ^ Chloromycetin. Topical treat- 

reason or another it has proved irnpossible^ruS now to o^^^^^^^^ ^'"-^ one 

tions Of antibiotics or sulfamides which are therapIticaVeSve in h! r^^^ '^^'"^ 
understandable in the case of solutions, bearing in m nd ThP nif ^ °^ "^"^'s ^"'te 

animals. But it is also true of semisolid med SmenTs si^ce T '"^ °' ^"^^ ^^ese 

have the qualities necessary for adherinrto th^sSace of th. T''''^"*' "^^^ ^^^-^ d° 

sufficiently high concentration of active substiice and?annot ^ "^"^"y ^^^^^ a 

of a distribution gradient). These defects of S^venJona^^^^^^ ^anT. ^^^^^^^^ 

by Slatter et al. in "Austr. vet. J.." 1982 59 (3) no rq.7o ophthalmic use have been described 



1982. 59 (3). pp. 69-72. 
Detailed Description of the Invention 
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ejects Wit. excellem ve.iCing o. t.e active m^^^ °T ^""^ 

The Vbove mentioned properties of the new -^-f^^^^^^^^^^^^^^ in dermatology and in d.seases 

besides ophthalmology. As already '^^"'^'^''f^^ZuZr ^aL^c^ also be used 

anectg t.^ mucous membranes, such as -J;^^'^^^^^^^^^ lor instance in suppos.tones. All 

? = =w<=iPmic ellecl due to the eflect o( transcutaneous ; . ^^ human medicine the new 

iBSE^s^:^ .... . ...... 

anv one of the therapeutic applications ,,^e„tial aspect related to thejise_ofJliia!u!^^ 

"\he present invention, therefore, ^ ^ .'^^J^^^^^^^^^^^^^ -^^^ 

sub.tan„s ,^ telow. molecular «.lght fractions o. hyaluronic 

or various combinations or mixtures thereof. 
romDonent (1) - Pharmaceutical^ubstance: 

Co mponen __w ^^^.^^^ ^.^1^^ therapy. 

The Component (1) may first of all be catagorized w-th respec ^^^^ ^^^^.^^.^^ .^^ 

starJng with the distinction between human and veter n^^^^^^ 3^^, ,3 ophthalmolog.y.. 

o application with respect to the organs or o the tssu ,he ■nterr.al 

dermatologY, otorhinolaryngology. obstetrics^ ang ology^^^^^^^^ applications. According to a parl^cu ar 

organs which may be topically treated, ^^"^^fL^j^l.^^^ active substance (D is first and foremost fo 

Sect of the present invention, the P^^^^^f '^^-cj ^ act g^bstance (1) must be d.stmct 

■ nohthllr^ c use According to another critenon, the P^^^:^^"'^^;^^^^^^ anesthetic, analgesic, vasoconstric- 
:rresp:cttits effect and m^ tie.d. it may particularly t.e 

tor antibacterial, antiviral, or ^^t'-'^^J"^"^^^^^^^^^ ^ 
ndicated for example for its miotic. ^^^^^^'^.^^^^ rnrentton. a r^ixture of two or more active substances. 

The component (1) may also be, acco d.ng to jen antiphlogistic and a vasoconstrictor 

For example, in ophthalmology, an antibiotic may „,gi3,cs. or one or more antibiotics may be 

o°severai antibiotics may be associated antiallergic agent. For example it is possible to 

. Lociated with a mydiatric, a miotic, a wound healing or an a^^^^^^ phenylephrine + phosphate dex- 

' use r'oliowing associations of ^P^^^^l"™ hafi ^^^^^^^^ - ^'^''^^ associations with 

amethasone; (b) kanamycin + phosphate oeorriycin. gentamicin. and tetracycline, 

ome antibiotics used in ophthalmology, -/^f ^^^^^ (1) or mixtures of various an^biot.cs^ such 

,n dermatology it Is possible to use f ^^^J^^"^ ^^^^^ B. or mixtures of such antibiotics with anti- 
,0 as erythromycin, gentamicin, neomycin. S^^^^f "'^P^^p.e. niixtures comprising: (a) hydrocortisone + 
fnflammatory agents, for example -°rt:costero>ds^ For examp dexamethasone neomycin 

neomycin, (b) hydrocortisone + neomycin ^^^'^^'^^'l^^^J^^f) triamcinolone * neomycin + gramicidin 

- s*rif ris: °o trririr.: ro. .reaa, . .c - p— - 

oreparations of the art. ..,hc;tance (D tor use in ophthalmic medicaments according 

' ^Examples of the P-^armacologically act^ J^bJ^^^^^^^ aminoglucosidics, macrolides, tetracycline 

to the invention are: basic and non-basic 3"^*'°^'^^;^°' streptomycin, dihydrostreptomycin. kanamycin. 
rni p Ptides. such as for example ^er^^-^l';^,^^^^^^^^ carbomycin. "spiramycin, ox- 

amikacina tobramycin, spectinomyc.n. ^'^^'^'T^'T' ° colistin, chloramphenicol. I.ncomycn. 

yt^^acydine. rolitetracycline, bacitracin P^'V^^^^^^^.^S'b griseofulvin. nystatin and possibly their 
^rom'ycin. novobiocin, ristocetin. or with other active principles, such as those 

salts.- such as sulphates or nitrates, or mixtures 



50 



55 



7 



EP 0 555 898 A2 



45 



50 



56 



5 the ep,dermal growth factor EGF; local ar^estsS S a" bSo"'' '"^^'P^'^"'' healers such as 

salts choI,nerg,c agonist (prorpoter) drugs such as Scarl! 1" ' ^'^P^^^'^^ and possibly their 
phys.ost,gnr„ne neostigmine, demecarium and possiSl thri^ .'^^^ carbaylocholine, aceclidine 
acropine and its salts; the adrenergic agonist (proLte^^ f ' ^^^agonist drugs such as 

naphozohne, methoxamine and possibly their sL lnr^H ^ '''"^^ ""^'^ noradrenaline, adrenaline 
.0 timolo pindolol, bupranolol. atenolol, metop^^^^^^^^^^ '^^"Qs such as propanoloT 

practo.o|. butoxamine. sotalol. budarine, iabet^^ al .u".^.?"'^'- -etoprolol. oxp^enolol' 

substances, .xa.plos'ot a^^ s^b^r tl^ L~ o^ °' ' ^'^^-^ ^ ^ ^ -ve 
other acfve principles in dermatology are: therapeutic a^«n r<f k themselves or with 

.5 ant,-.nflammatory. cytostatic, cytoto^^, ant vrrranlstSraoe"^ " anti-infective, antibiotic, antimicrobi J 
shields, deodorants, antiseptics and disinfectan s Of the a".^^^^^^^ Th ^/T'"^^'^ ^9^"*^- ^^^^ as sun 
romycin, bacitracin, gentamicin, neomycin aureomviin^. ^ be noted- eryth- 

and disinfectants nitrofurazone. mafenire. ch'o SdTne ZTZ V' ''"^ °' antibacteiS^ 

their salts; of the anti-inflammatory agents ^ovran ^h. ^ ^^' °' ^-^^ 
go amethasone. flumethasone. clobetasol, tiamcinolone J' '"..'^^^^f °^*«^°'ds such as prednisolone dex 
valerianates, benzoates. dipropionates S ^ cw^oxLT h; ' ''^'^'^^'''^one or their esters, such as 
^ anesthetics dibucaine. iidocaine, benzocalne ^iWlSSSL methotrexate, podophyl/in; of the 

whic^r thTm^eta— is possible to conclude by analogy 
medicine, such as for example in oto^hino.aXo C rod^^^^^^^^^ ^"^^^^ mentioned fields of 

endocnnology, where it is possible to effect teatmpnt, medicine, for example in 

absorption through the mucous, for exanijle recSTor L^^ PWons for intradermic absorpln .^^ 
30 sprays or inhalations in the oral cavity and in the pharynx. absorption, for example such as nasal 

3« Component (2) - Hyaluronic Acid Vehicle : 

mole?ula7ll1gW fractions tter^Trviiol saltiThXon^' ^°T''^^ Component (2) hyaluronic acid 
to a "HY") is a natural heteropolysaccharide wh^h i ''^f 7" (•^^^^'"after sometimes referS^' 

^ and N-acetyl-D-glucosamine. HV is Present in p^r^cSuTar^^TtTh^rf"^ °^ D-glucuronic Sd 

connective tissues, in vertabrate organisms, in the synoSr'fluid 0/^""^^^ 
human umbell.cal tissue, in cocks' combs and in soL bacte ia 1 mL 

The first research carried out on HY was by BaTazs Sle u i pT .'m^' ^'^^ million, 

fraction able to substitute for endobulbar fluids and suitable fof o^h a HY 

acid and its molecular weight fractions with lower mJ^uter wLI h ^^'^""'" ^PP''-ations. Hyaluronic 
medicine and a cosmetic use is also being consTderS^ ^1 T ^^"^ P^°^®d ^*dely useful in 

Toiletries. Italian Edition No. 5/84) It has eL^nr.n k example. Balazs et al Cosmetics 2 

arthropathies, such as in the veterin^ary to S^IJln'r^^r ^^^^ ^he'r^ffot 

Hyaluronic acid and its molecular fract^oS have LL Jn ^^^^^^^^^ 
auxiliary and substitutive agents for natural organs a,d tfssuesT' T ^"^^"^ ^« therapLtic. 

Problems in Ophthalmology. 10, 3 (1970) E B Strirff <^ ^ ^^^^ ^^^'^P'® ^- A- Balazs etal.. Modern 
and the Use of Sodium Hyal-UFona te Du ng Intra^i lenT' f"' ""^ ^^'^^ ^» Viscosurge y 
tional congress and First Rim Festival on Intrfo^ur 1^:^^^^^ P^«««"t«cl at the Interna- 

in published European Patent Applicatio^No n ST^"' 
of a molecular fraction of hyaluronic acidThich%SIffr h ^^^^^ a description 

respectively, suitable for the substitution of the endobulbar f ufds "t "eT^'^n iniecC 
in contrast to this therapeutic use or as a plastic auxSv n ^"^ '^^""^Py °' arthropathies 

.nvention. hyaluronic acid or its molecular frXs'are uL^a^vX^l:^^^^^^^^^ in the present 

as» venicies for the administration of 
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pharmacologically active substances ior 'oP'^^";'^J- invention, hyaluronic acid o any or.g.n 

AS a vehicle to be used as the '^^'^Pf^^^^f^^^^^^'J^entioned natural starting materials, .nclud.ng 
r.ay be used, such as the acids extracted l'-^ '^1^°^^,, described in lileralure. Preferably, pur,f,ed 
cocks- combs. The preparation ol crude ^^^^^ ° ^^^^'^e'l,,. in the place of integral hyaluronic acds 
hyaluronic acids should be used, ^ccord-ng lo me ,nve . ^^^^^.^^^ ,h 

obtained directly be extraction of the organic rnate-ials .t P ^^^^^ ^ , 0.4 

n^ofecular weights which may vary 9-atly. such as o, exa p ^^^^ ^^^.^^ ^ molecular weight of 

Million) to 0.23% (MW = 30,000) of the 'y°r"£iZ7Ms may be obtained by various procedures such 
^3 mil on, preferably between 5% and S-^Mr^^^^^^^ procedures such as mechania or by 

as by hydrolyzing, oxydizing or -7-^^"; •r^^^^jtmfp; iVication procedures of the primary extracts (see 

'-^'^^*°^^rar^a;rsrc:^ " 

SrnTSaiS?is%°;ioved^ . the present invention are two 

Of particular importance to be ^^'''f f facid for example from cocks" combs, and known 
purified fractions which may be obtained ^''^'^ J^f ^as an average molecular weight of about 

as Hyalastine and Hyalectin. The fraction ^^^^^^^^J^Xe,^^, of about 500,000 to 730,000. A cornbined 
50 000 and 100.000. Hyalectin has an average mc^cula^ we 9 ^^^.^^ ^^^^^^^ molecular 

fractU.n of these two fractions has also beemsolated and cha ^.^^ ^ ^.^^^ ^^^^^ 

:Sht of about 250.000 to about ^50 OOO^T^'-^'^ ^^^^ lile the fraction Hyalectin may be 

, total hyaluronic acid available ^^^^ ^^^^f^X^^.l wih a yield of 50% of the starting HY. (The 
obtained with a yield of 30% and the ^ 30.22, hereinafter). 

preparation of these fractions is descnbed mExarnple^ ^^.^^^ ^^^^^.^^ having a molecular. 

Thus the preferred hyaluronic acid to be "^'Hzed 'S a ^^^^a^ly from about 30.000 to about 

weight b'oadly ranging from about 30.000 about 3 ^^^^J^^^^^^^,^^, ,,om about 50.000 to about 
5 730 000. The most preferred hyaluronic fractu^ns have a^ ,3,.,ng a molecular weight of from 

;00 000. or from about 500.000 to about 730 000^ o, J ^-^^ substantially free of low mo ecula 

. 250 000 to about 350.000. These P^-^^^^^ ,333 than about 30,000, and, therefore, are free -of -- 

weight hyaluronic acid having a molecular weight of less t ^o hyaluronic aoid or HY are 

component (2) of the medicaments. | -s parium. strontium): maylS;- or aluminum 

metal (sodium, potassium, lithium), alkali earth meta^ ^calaum. ^^.^ ^^^^^.^^^ 

These salts may be stoichiometrically "^^f.^' -^J'^^^^"^^^^^ Actions are salified with the above ,r.entoned 
salts or acids, in which only a certain numbei °^ ^^^^^^ ^^^y hY or the above mentioned fractions wrth 
m^ils. Such salts are easily obtained, for example by re^^^^^ .^^ ^ 

Z basic calculated quantity, and it is also P°^f 'J^^ "^^^^J^ 3^,5 of HY with compounds which can broadly 
in addition to the above salts, it is also possible to utilz^^^^ ^ ^^^^ ^.^ 

,0 be considered ammormnn^ ^"^^^'t /S S^S^'^ and 18 carbon atoms or aryla.kyls with 
alkylammonium where the alkyi groups ^^^'^^^Z. and where aryl means a benzene residue. 
L same number of carbon atoms m the f P'lf'y°™° or hydroxy groups. These ammonium or 
optionally substituted with between 1 and ^ /^^^^^^'^ """'f ^^^^^^ hyaluronic acid and primary. 

suSutld ammonium salts of HY are formed '^l^'^^Zto^^TLe^^^^ of compounds or drugs having 
.5 secondary or tertiary amine moieties or ..^^nmpnse active Component 

" pha-aceutical activity, that f^^^^^J'^^tZyl^^^^^ f °\^^ 

k^nronrarfsIS^™^^^^^^^ -^'^ ''''' '''"^ 

-Ta= - or its molecular -ons as t. c^^ 
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Medicament Preparations CombininQ Cnmpnn^n^^^_^^^^^ 

>o (d) using stoichiometrically neutral salts of HY Jith • 

quantities of Component (1); and ^ ^^'^ substance Component (1), adding further 

(e) using ad ilbitum mixtures of the salts nr nf th^ * 
One particular form of medicament acc d ^^^^^^^ 
pharmacologically active substance ComponenVm with''tJrr"^'°" '^P'^^^ryted by mixtures of the 
.5 when the said active substance (1) is of a basic naturr for f °' "^^'"""'^^ thereof 

case, the hyaluronic acid component (2) anTZ^T k """^ ""^^^ ^^^'^ antibiotics. In this 
salts, or acid salts, in which an aTquof JaTo a^thrL". (^) together from stoichiometrically partiZ 

the basic groups of the active Componem (f).^ ^oichSmlt"'',,^' Component (2) are salifLS with 

. rSivrsu^b^aro;.^^^ - - ~ 

~etrically neutral, or. of course mUures i^^^ irb^t^rrm^S^ ^^^^^^ 

' activ: Co™^ rtri:::n«on 7tZ r °r ^^'--'^ as the 

Of active substances are used, such as hosTren « "ed abo^^^^^^^^^ TJ'"'''' ^"^^^-^ --t-e^ 
hyaluronic acid and its molecular weight fracSs Tav hT' °f ^'^^ ^^sic active subs^^^^^^ 
substances or possibly mixed salts of'this tyt "th a' certa7n"n T ? °' """^^ °' '^^^ basic 

• polysaccharide salified with the above mentioned mSals or °' ^^'^ 9^°"P^ °f the HY 

salts Of hyaluronic acid,^,.aj^^^ay^^^ For example, i, is possible_to_prepare 

9t.gaii!ig^id,gi2iips_with thtl;«^iSi^S!S?^^'^^ 

aqueous solution of a gelatinous characte of a vScous consistent ' ''""'"^ ^ concentrated 

qualities are also maintained at stronger dilutionr Sd r^a^ h!I?' ^'^'^'^ Properties. These 

mentioned anhydrous salts, solutions in water at varioM^H^ ^ I ^'^^ P'^^^ °t the above 

the addition of other pharmaceutically acce'^bL 741^^ addr '"'"'T " P^^'^'^ -th 

regulate the pH and the osmotic pressure. It is also possible nf 1 ^'"^^^1 salts to 

creams or ointments, in which there are other etXtfor inLlT! *° ^"'^^ *° ^^^^ Sels, inserts, 

these pharmaceutical preparations. According rfpanaToe"^^^^ to^mulations o^ 

for the medicaments containing hyaluronic acid, the mo eculLr w^tnt / f " Preference 

or their partial or neutral salts with the active subsiice m ^'9^^^"*'°"" °' salts 

of an aqueous solvent). substance (i) as the sole vehicle (with the possible exception 

The quantitative ratios by weiaht of th» t«,^ 
Within ample limits and this'natuSly depenl ToTT '1 '"^ ? »° ^'^^ '"-^"tion may vary 

case on that of the active substance. sSETmfts are for Ll22l '"'^ components and In the first 
two components (1) and (2). The range of var ation hi °^ 100:1 between the 

10:1 for the J.0 said components and'esplci:;"^^^^^^^^^ the limits of 0.01:t and 

conti;- ^vz:-:z^:^-j-- ---^ — - — 
—atuziioracrr.^^^^^^^^^^^^ 
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present invention. Such solutions are P-eferably n o.s H,ed ^^^^^ concentrations of such 

other pharmaceutical vehicle '^-'f ^,^,'^,yf °"'^,3^^p,e" e.ween 0.01 and 75% both tor each o the two 
solutions may also vary withm ample °' ^"Tsalls There is a particular preference lor solutions of 

components taken separately, and for t^,e,r m,xture^^^^ ^^^^^^^ and 90% of the 

a pronounced elastic-viscose ^'^^''^'^t^' • ^"^""^^^^^^ this type are particularly important, both m an 

r^edicament or of each of its or diluted in water or saline, possibly with 

anhydrous form (freeze-dried P^^^^j ° disinfectant substances or nninera. salts 
the addition of additive or auxiliary substances, sucn p 

acting as buffer or others, for ophthalm.c use^ ^^^^^^ particular, as the case may 

Among the medicaments of tine invention he foll^^^^^^^^^ ^pp,^, a 

bo, those with a degree of acidity ^f''^^'^lJ''^^^Zrr^p^e in the above mentioned salts of hyaluronic 
physiologically tolerable pH. Adjustment P^J^^,^',"^^^ in a suitable manner the quantities of 

acid with a basic active substance, may be ^^^^'f j^ ^^ ^^^3 ^or example, should the acidity of a 
po ysacchande. of its salts and of the bas.c substance self. Thus.^^ ^^^^ ^^^^ ^^^^^^ ^^^^ ^^^^^ 

hyaluronic acid salt with a basic ^^^^^.^^^^^ "^iit^'s^^ or potassium or ammonium hydrate, 
mentioned inorganic bases is ° p^'" ions according to the present invention comprising 
The following formulations are exemplary of P^^para nomoonent (2) comprising 
an association of an active pharmace utical Component_JU 

SStT^- a gel containing egp of which 100 g contain: 

. HY sodium salt (Hyalastine fraction). 55 g 

. HY sodium salt (Hyalectin fraction), 30 Q -r.-"^ 

- EOF 0 .5 g 

■ P„„Sn?"A 10rSSII"T W,TH PILOOABP.ME NITRATE C0NTA,«M3: 

- HY sodium salt (Hyalastine fraction), lOO mg _ 

Form^^Ts-lpOWDE^^^^ FOR TOPICAL APPLICATION CONTAINING STREPTOMYCIN: 



30 



100 Q of powder contain: , ^r, ^ 

. HY sodium salt (Hyalastine fraction), 70 g 
HY sodium salt (Hyalectin fraction), 28.5 g 



" P^Son 5 . A COUU^U. OONTA,.ING O.NTAMVC. AMO NAPHAZOU.E. OP WH,CH ,00 

40 Example 16), 2.910 g 

- propyl oxybenzoate, 0.050 g 

- sodium phosphate, 1.500 g 

- distilled water, q^b.a. loo m, ^^^^ CHLORAMPHENICOL. NEOMYCIN. PHENYLEPHRINE. 

Formulation 6 - A oullir aikic:- 

Example 17), 2.890 g 
. chloramphenicol. 0.500 g 

- nitroturazone, 0.02 g 

" F rmuSn '"rCOL^IUM WITH DEXAMETASONE PHOSPHATE. KANAMYCIN E PHENYLEPHRINE. 
^'"''"SStSS^^ ^BD-^-^ Pj^en,-^ (see preparation Exar^ple IS). 3.060 



55 - dexametasone phosphate sodium salt, 0.1 00 g 
- methyl p-hydroxybenzoale. 0.060 g 



distilled water, q.b.a. 100 ml. 
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Method A 
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(2, and possibly of bases or basic salts of the abfve me,!,Lned 'LT 7! -'"P-ents (1) and 

alunnmunn or ammonium, in calculated quantities and tsolattna t^l .7 ' ^^Snesium. 
accord.ng to known techniques. It is possible. forexamLTe to fir.t ^"^°^Ph°-« ^"hydrous form 

components (1) and (2)j, Tfee?na sTT^^fTP^^—^^^^g^^ solution of th. 

metaihc salts, respective j^r exam^ sulphatJ^ -n ^^75^^'°"^^^^^^^^^^ 
case OT component (2Uo j__f^^^-^^~~^ — — ° ^omponent .x i ) and_sodiumsalts in the 
temperature, for oxarryp,r^S^;;;^S^rd^^ ^J^^^^^ ""'""S the T^^iriSIinioHs-am^ 

be freeze-dried. while salts which are not easily ^lub^^al?:""^' ^^-'^ 
decantafon and possibly then essicated. ^ separated by centrifugation. filtration or 

r^oterbHSe^dTstirg.'*^'" ""^'^ °^ ^^^^o, A of the present inven^on and are 

Bcamp.e . - PHHP...TIO. OP TH^^ALT^PHV^^^ 

in H.0. rhe so^ion is eluted 

solubilized in 400 ml of distilled H.O. The solutTSfs thin fn"*"^ *° '° "'^^ °' « monomeric unit) are 

M/crobiologica/ determination on Bacillus subtilis ATCC dft-^-^ r. 
a content of 33.8% by weight of streptomycin base co^JsoondiLTr!^^ '° streptomycin shows 

Colonmetnc determination of the glucuronic acircomhS theoretically calculated weight, 

of Bitter et al. (Anal. Biochem. 4. 330 1962)Thow a conte^^^^^ Polysaccharide according to the method 
percentage 66.0%) - ^ c°"tent by weight of HY acid of 66.2% (theoretical 

Example 2 - PREPARATION OF THE <5ai t nc uv.,, . .r,^ 

OF HYALUR ONIC ACID (HY) WITH PRYTHROMVn.M. 

Of a m° nomJric un'Te slS'noVmrordllwned"^^^^ °' ^"--^^^Ponding to 10 mEq 

coJ.mn at 50C containing 15 ml of sulfonic l^llT .!!!.'?. I'' m.?'" ^'"^^^ ' thermostatic 
sod.um. IS kept at a temperature of 5 "C. 7 34 q of erv tZmJ k ^ ? " "^^^ ®'"ate. free from 

HY under agitation at S-C until complete so' S izSrirobtaS th "'^^ ^"'"^ ^° ^« 
.r^d. .n the salt thus obtain, all of the acid .Z:^^.^-^^^^ l^Z^ 

eryt^rr^^^^^^^^ in comparison with standard 

value. Colorimetric detem,ina«on of the glucuronic aLrrombZT T ^°^''^^P°"ding to the theoretical 
method Of Bitter et ai. shows a content of HY add o? 34 QoT hv P^'^^^^charide according to the 

calculated percentage. ^"""^ °^ ^"^ ^ weight, corresponding to the theoretically 

Example 3 - PREPARATION OP I^ii-IOPHY^^ 

in a 5—^^^^^ o--.,ed H.O. The solution is eluted 

form. The eluate. free from sulfates. Is gathered in a^^^*^SS^^i£L(Dowex ^ >^ 8) the OR- 
of HY having a molecular weight of 165.000 corresponr^^^^^'^ '"^ ^ ^^^--^ ^^'t 

400 ml Of distilled H.O. The solution is then elo^^d in a thermo^!2.° ^^e solubilized in 

sulfonic resm (Dowex 50 x 8) in the H- form. Tl^ lu^TTee ^l T ^"""^ °f 

ne eiuate. free from sodium, is collected under vortex 
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L . T.. Axrr Rfi'^'^ in comparison with sianaara Kdnaniy 

^ • pfi ml of distilled HoO and eluted in a 
1.52 g 01 neomycin sulfate (10 mEq) -y;;^;^;''^^^^^ ,esin (Dowex 1 ^ 8) in the OH" form, 

thermostatic column at 5°C, conta.n.ng 15 ml ^"^^^^..^-.e, ^t 5'>C. .-0 g of HY sodium salt w,th a 
Tho eluate.free from sulfates. ,s collected m « ^he^rrmj^^t ^onomeric unit are solubilized .n 400 ml of 

molecular weight of 170,000 =°^^«^P°f'^9*°'°,"oc' containing 15 ml of sulfonic resin (Dowex 50 x 8) in 
distilled H3O and eluted a thermostatc column at 5 C c g^^^^^^ ^^^^^^^ ^^^^^^^^ ^^^^ 

the torn,. The eluate, free fron. .^^'^'^^^^^^^^^^^^^ and fraeze-dried. Yield: 4.76 

The viscoelastic precipitate wh.ch forms ,s separated Dy neomycin. Quantitative microbiological 

,n the resulting salt, all of the HY S-^P^g^'J^'^^^^^^ standar'd neomycin shows a content by 
determination carried out on S. ^^^^"^^^^J^^^.f^^f^^ST^^^ calculated value. 

-'tllifJ^:; - -saccharide according to the metod of 

Bitter et al. shows a HY acid content of 78.8% by weight. 



Example 5 ■ 



iiipi^ ^ ' ■ — — ' . 

^ • oi:; m! nf riistilled H2O- The solution is eluted m 
,.45 g of gantamycin sulfate ^0 n.E,) .e so,^^^^^^^^^^ ^^^^^^ ,,,,,, OH" 

. a thermostatic column at S^C. conta.n.ng 5 ml of ^^^^^"^ tatic container at 5°C. 4.0 g of the sodium -salt 

form The eluate. free from sulfates, .s collected m ^ t^^^^^^^' 3 monomeric unit are solubilized m 

of HY With a molecular weight of Y^'^.l^^'lZl^^^^^^^ column at 5°C. containing 15 m, of 

,0 400 ml of distilled H3O. The ^° f °" f Jf^^'^^'.^^e free from sodium, is collected under ag.tat.on .n a 
sulfonic resin (Dowex 50 x 8) .n the HJ ^ "^'J*;;^^^^'^"^ ,3 .i^eous precipitate which forms is separated 
vortex in the solution of gentamycn base. The th.ck y 

by decantation and freeze-dried. Yield. 4_65g^ ^.^^ gentamycin. Quantitative m.cro- 

In the salt thus obtained, all the HY a^'d 9^^^^^^^^ ^ ,2228 compared to standard gentamycn 
35 biological determination carried out on S- ep-dermiaus ^he theoretical content. 

of Bitter et al. shows a HY acid content of 80.0%. 
„ ...p. e - PREPA.AT,ON OP THE SAtTOPHVALUB ONIC .0,0 ,HV, W.TH 

sod,u^ sal. o. HV «ith a m*-.ar "''8''!^°^ ar elu,,d in a th.rnnosta.ic column al 5 a 

solubilized in 4000 ml of d,5t,lled H,0. The so ut o ^^^^^^ ^^^^ ^^^^ ^ 

containln,, ,5 ml o, sul.onic sSn c^^miKa:!?: basa. The mi* and e>*ama„ viscous pracipi.a.a 

rsTsTpa^^rbv dac.n,a,ion ^^'-^^^^^^ wi'.b ^m.acin. Ouan.l.a.lve mi<,obiological 
l„ » sal, .bus oblamad, all the HV acid =™ ;=J^~„„ ,„ 3,.„aard amikacin sbo.s , coman, o, 

determination carried ou, on S- aureus f^f' "J^ ^,etica, content. 

27,7^ b, «e,sbt in ^'^'^''-^^^^^ in polysaccbaride according to tbe metbcd 

o. Brerar^nrLTvlS^onlf^T^v. b. waiobt. 

E.mpl. 7 . PBEP.RAT10. O. THE S^HVA.UBOMIC ACD .HV, WITH .OU^ETB^OVOUN^ 

, o, HV sodium s.„ ™— Tr^l-^'^eraTur^^^^^^^^^^ 

aurn-el'Sr^^^^ « H- -orm. Tb. eluate. tree ,rom sodium, is Kept .. a 
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obtained islnstWyfro2»nandfr«je.ane<l.S 89 Q ■^"^ <^ 

in the salt thus obtained all the HY anH 

5 determination on B. pumilos ATCC 14884 ircompTon^to ^^^^'"J^ r'*';./°«*«f^«^y<=""e. Microbiological 
58.2% by weight of rolitetracycline base, co ^spondina to iL tT r TT""'"'"'^ ^ °f 

of the glucuror,ic acid combined in polysacSS alo J° Colorimetric determination 

content of 41 .8% by weight. y^accnande according to the method of Bitter et al. shows a HY acid 

,0 Example 8 - PREPARATION OP THE SALT OP HVALURQN.C AC.O .HV> W^M pn ^v^^ 

so.ubi.i.ed 400 ml Of distilled nXh^ sZon s hr^^^^^ °' ^ - 

'5 15 ml of sulfonic resin (Dowex 50 x 8) in the H-^ fnrr^ , . ^'^^''^^^^^^^'^ at 5°C. containing 

Vigorous agitation in the suspension of po Jmyxin base at%'c I;.^ from sodium, is collected unde'r 
solution becomes clear, there Is a progress.ve format^ nf ! l-n- ^ "^^'^ '='"""9 ^^^'^^ the 

precipitated by 5 volumes of acetone The prlcSris fi^t ^ is completely 

dried. Yield; 6.05 g. Precipitate is filtered, washed with acetone and then vacuurn 

0 In the salt thus obtained all of HY ar-in 

biological determination carried out on B. brancSepL'^Tcf'Si ^^^^^ rnicro- 
B shows a content of 38.7o/o by weight of polymvxfn B h»l '" comparison to standard polymyxin 

Colorimetric determination of the g^ucurSLid ;>nrh ' '^"'■^^^P^'^'^S ^ t'^eoretical value, 
of Bitter et al. shows a HY acid contenrof 61 3%. '"^"^ P°'y^^'='^'^^!de according to the method 

Example 9 - PREPARATION OP THE SALT OP HYALURONIC ACID rHY> V ^3r.m.C,D,N S 

6.7 g of gramacidin S hydrochloridp qoit /in rv^^^\ 
solution is then eluted in a'thermostetic Slln afsor^nt?"''^^ °' ^'^-"°'^H.O (80:20). The 

(Dowex 1 X 8) in the OH" form 40 q of the °f Quaternary ammonium resin 

corresponding to 10 mEq of a monomeric unit are so^ubLd n 40n 7'^" ''^'^ 
eluted in a thermostatic column at S^C conta hino 15 m^ S . °^ then 

200 ml of dimethyl sulfoxide (DMSO) a radTd to eS"f ^"^"'^ '° ^'^^ 
under agitation at 5°C. The solution of gramlcSn bafe if thin T ^.'"^ 

precipitated by 10 volumes of acetone. T^ p estate's iU^d ''^^ ^^-^^^>ng solution is 

Yield: 9.55 g. ^ precipitate is filtered, washed with acetone and vacuum dried, 

In the salt thus obtained ail the HY aniri 
biological determination carried out on 8 fafci!m A?r7i of ""'^^ Quantitative micro- 

shows a content of 60.0% by weight of gramicidin^ h=L» 'n comparison to standard gramicidin S 

Colorimetric determination of^the glucuToSfacId SmbinZd'^^^^^^ *° 
Of Bitter et al. shows a HY acid contenrof 40 0%. P°'y^^^^haride according to the method 

Example 10 - PREPARATION OP THE SALT OP HYALURONIC ACQ .HV. w.th NAPHA.n, 

m, orjsS^sratn»c.7o^rr ^^^5:^1! ZX'V'' — - -0 

acetate. The organic layers are extracted twice with 50 mfof H o T . f ''"^ °' ^^y^ 

with anhydrous Na.SO.. The solution is conLmLd aT ahonf ^ ^9^'" anhydrified 

crystallize. The crystallized product Is filtere^Shed with ethvf ™ ' ""f ^'"^^^ ^ ''^^^^^ to 
pure naphazoline base. wasneo with ethyl acetate and vacuum dried. Yield: 4.0 g of 

4.0 g of the HY sodium salt with a molecular weiaht of 625 nnn 
monomenc unit, are solubilized in 400 ml of distilled H O pn^ i lT" ''°''''®sP°"d,ng to 10 mEq of a 
containing 15 ml of sulfonic resin (Dowex 50 x 8 i^^th. h °, ^ thermostatic column at 5°C. 

temperature of 50C. 2.1 g of naphazoHne base ^ V^ rad^Viot' '^'^ ^ 

mixture is agitated at 5°C until complete solubilizationT^L 1 m -^k ^ °^ ^^'^ and the 

anr. freeze-dried. Yield: 5.72 g. solubilization ,s achieved. The resulting mixture is instantly frozen 

In the saft thus obtained all the HY acid 
trophotometric determination, carried out in comparison toTn/ntr^^i- "^P^^^°""«- Quantitative spec- 

companson to a naphazoline standard (USP) shows a content of 
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of Bitter et al. shows a HY acid content of 64.3%. 



Example 11 



. ^ ml nf distilled HoO. The solution is eluted 

2.04 g Of L-phenv,ephrine-HC. ^ J^^ry "-^^^^^ (Dowex 1 x 8) in the OH" 

in a thermostatic column at S^C, ^onXm ^^ r.^ f ^^^^^ ^^^^ 50c. 4.0 g of a HY sodiun. 

form. The eluate. free from chlorides, !. ''^[^""^O mEq of a monomeric unit are solubilized in 

. salt hav,ng a mo.ecu.ar weight o, f J '^f ^^^^ t Vth rrn^t^ colur^n at 5"C. containing 15 r., of 
400 ml of distilled H,0. The solution .s then el"ted m a ^^^^^^^^^ ^g.^^^,^^ ,^ 

of Bitter et al. shows a HY acid content of 69.4%. 
. E.amp.e - PBEP.RATION OP THE SALT OP H_YALUBO^,CA^ 

4.0 g Of HY sodium sa.t ha.ing a --- weight of f 300 000 r^o^ to lO^.E. ^^a 
monomeric unit are sCubilized in 400 .°\2n ' ^^^^J 5^': l°l the H^ form. The eluate. free from 
column at 5°C, containing 15 ml f -'-"'y^^^ base (10 mEq) are added to the solution of HY 

sodium, is kept at a '^^^^jfJ^^ll^^^^Z^lT^^^ - ^^i^" fraeze-dried. Yield: 6.5 g. 
acid and the mixture is agitated at 5 C. The resulting mi)au atropine. Quantitative gas 

of Bitter et al. shows a HY acid content of 56.7%. 

Hx..ple ,3 - PHEPARATION or THE SALT OF HVALURON.C AO a jHy) WITH PILOCABPINE 

,ha OH- icm The eluate, *ea ^^'""f'.'l^'^Z^„^^ ,„ 10 mEq of a monomeric unit are 
sodium salt with a moleoula, "^'S^ "m^te ran Sed in a thermostatic oolumn at 
solut>ilized in 400 ml ol distilled H,0 ™ solutron ,s than |s collected under 

:^i.:o:,nriorn l?°::a^ine?as:'r JSn .us oP..n. is instant, tro.en and .ree.e-dried. 
-t=tfta».hus»ta..^=-e- 

determination according to the USP carnea ^ theoretical value, 

of Bitter et al. shows a HY acid content of 64.6%. 

E«ampl. t4 - PREPARATION OP THE SALT OP HVALORON.C ACID (HV, WITH NEOMVa. AND WITH 
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-I TO nnn rnrrpsoondinq to 10 mEq of a monomeric 
4.0 g o. HY sodium salt having a molecular ws^m of 70,000 Lrmostatic column at S-C. 

unit are solubilized in 400 ml of, ^'Stilled H^O^ The soK.t o^^^ ^^^^^^^ ^^^^ ^^^^ ^^^.^^ 
containing ,5 ml of sulfonic -^-^D°7;^° of polymyxin B base (0.63 mEq) are added under vigorous 

'iiX 1^ g oT=;c- sifph ^ (ei. - — fei^v^ -n^irrra) in 
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17.25 mg of this product contains- ' ' 

Neomycin equal to 5.0 mg of Neomycin sulpliate 

the two active principter '^^'-^ pressure iiq.id chromatography) of 

wrTH^U'.;LT^^^^^^^ ^'^^^ HVALORON,C ACO (HV, WiTH KANAMVC. A.O 

unitti^sotS^eTin^^^^^^^^ to .0 of a _ic 

containing 15 mi of sulfonic resin (Dowex 50 x SHn thL m", ^'"^^'^ « thermostatic column at 5°C. 

in a thermostatic container at S-'C. 0 85 a of iTanLvJin . i?'/ ^ ^'^^ ^'^"^ >^ collected 

distilled H30. The solution is e.utedt 'a Irm^osTarccJ^nT^^^^^^^ fo'l "'^'"'^^^ ^° °^ 
ammonium resin (Dowex 1 x 8) in the OH" form " '=''"*^'"'"9 10 ml or quaternary 

. mg/ml, and NH.OH (6N) is added ^"^^^0^^^^^^^ hydrochloride in distilled H.O at S^C at 100 
filtration, washed with distilled H.O un I thT ch oriSZ " ""'^ P^^^'P^ate is separated by 

vacuum dried. The HY acid and l°nTZl\Te f^^^^^^^^^^ washing water, and then 

mg of phenylephrine base (4.18 mEq) are adLd mSI f^,'""'^^ ^"'^ •<«Pt at a temperature of S^C 699 
resulting solution is frozen and freeze dried vSd 5 To ' " '"'"^ '^^"'P'"*^'^ The 

5 Microbiological determination on B. subtilis ATCC m-^-^ in 

content of 13.55% by weight of kanamycin baL u v fSct onh°^'''T°V° "'^"^^''^ kanamycin shows a 
addition method (USP) shows a content of 1 3 45% by weXof o^^^^^^ determination using the standard 
Colorimetric determination of th« m,,.. . }^ ^ Phenylephrine base. 

^ Of Bitter et al. shows a HY^Td col^nf of^TSSS."" Polysaccharide according to the method 

^PH^iuNElZZJn^^^^^^ ^^^^ ACID (HY, WITH GENTAMYC.N. WITH 

unitre^sj:^irjdi:Toot,T^^^^^^^ - ^ — ^ 

containing 15 ml of sulfonic resin (Dowex 50 x 8) in t^e H^for^ th^^"^^^ ' '^^'"^^^'^^^ column at 5°C. 
in a thermostatic container at 5°C 1 245 o of nlntJlL u ^'^^ ^'""^ ^°dlum. is collected 

distilled HaO. The solution is eluted in a SermoS?'" ? ^^ '^ '"^'^^ ^°'"bi'i-ed in 25 m I of 
ammonium resin (Dowex 1 x 8, in the fofm "^^'^ ^"'"""^ 5°^- ^^"taining 12 ml of quaternary 

naph'i:,- bLt^^^^^^^ kept at a temperature of 5X. The pure 

fion of 50 mg/ml. NH.OH (5M) is added untH 7h Tl'l achie^H T.*'""^^ ^ ^^"^^"t'-a- 

ethyl acetate. The organic layers are washeS with hIo and '^^1^ n ' ^^''^^ ^"^^ 

.s placed in. a freezer to crystallize, and the precipftSe is fnterS ^^^^nhydrous Na^SO,. The product 
dried. 2.5 g of HY sodium salt and 0 297 7of n.nhllV f ' ^^^^^ '"^'^ ^^^^^ ^^^tate and vacuum 
agitated until being completely so^u.Z^' ^.^^ HY acid (1.41 mEq) and 
and then frozen and freeze-dried. Yield- 735 g aentamycm base is then added, homogenized 

Quantitative microbiological determination' on B epidermidus Arrr 1,000 • 
tamycin standard Shows a content Of 11.1% by weight oTalTarnvH^^^ ?, ^ ^°"'P^"son to a gen- 
oTntptS-br ~" « ~^ 

Of Birrarit— ~ in polysaccharide according to the method 
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r.. TMP MIXED SALT OF HYALURONIC ACID (HY) WITH NEOMYCIN, 
Example 17 - PREPARATION OF ^HE f ° ^''^^ " 
WITH PHENYLEPHRINE AND WITH SODIUM. 

>o..,i«r weiahl of 65,000 corresponding to 10 mEc, o( a monomeric 
4.0 g ol HY sodiur. sail having ^ -^'^^^^^hrso u° on is then eiuted in a thermostatic coiumn at 5^C 
unit are solubilized in 400 ml of d.sl.lled H=O^The^°' ^^^^ ^^^^^^^ ^^^^ ^^^.^^ .,3 ^^..^^^^^ 
containing 15 ml ot sulfonic ^e^in (Dowbk 50 x 8) ^^ ^^ ^^^^ solubilized in 25 ml of 

in a thermostatic container at 5 0 1.28 g J goc, containing 12 ml of quaternary 

distilled H,0. The solution is eluted in_a theimosia 

ammonium resin (Dowex 1 x 8) in the OH Torm^ ^^^^.^^^ ^ temperature of S-'C. The 

is vacuum dried. w^nx^i^nhrine base (1.58 mEq) are added to a solution of HY 

2.5 g Of HY sodium salt and 'ffl^J^^^^^jXrso^^o of neomycin base is then added and after 
acid and agitated until being completely .^^l'^™^ 
homogenization it is frozen and f^^^^^'f ^fj^^,^"^^ -^^,3 "ta^dard addition method (USP) shows a content of 
Spectrophotometric determination by U.V^ us^nQ .^3, determination on B.aureus ATCC 

3.57% by weight of phenylephrine ^^^^^^^^^^ a content of 11.64% by weight of neomycin base. 
6538P in comparison to a neomycin ^^^"^^f^^^™ ?^ in polysaccharide according to the method 

Colorimetric determination of the glucuronic acid combinea p 
of Bitter et al. shows a HY acid content of 82.8% . 

E«a™„ ,8 - PREPARATION OF THE SALT OP HYALURONIC ACO ,HV, W,TH P.UOCARP.NE AND 

25 WITH SODIUM. 

^1,:.^., ,i=,r wpioht of 170,000 corresponding to 245 mEq of a 
98 31 g of HY sodium salt having a moleculai ^eigV^\ o^ _ _ _ 

monomeric unit are solubilized in 8.5 liters of ^stiilec^Hz containing 300 ml of sulfonic resin (Dowex 

The solution is then eluted in a ^'^-7°^^^^'<;^^°'"73"co lecfed in a thermostatic container at S^C 
30 50 X 8) in the H^ form. The eluate free from ^^^^^^^ 50 ml of distilled H.O. The solution is 

2.34 g of pilocarpine hydrochlonde ^^fj^^^ ^^^ q,3,3,,3ry ammonium resin (Dowex 1 x 8) .n 

eluted in a thermostatic column at 5 C. containing i= . 

the OH- form. aaitation in the solution of HY acid. 235.4 ml of a 

The eluate. free from chlondes, is ^°''f ^^^.^"^.^I.^f "l'^^^^^ The solution thus obtained is instantly 
35 solution of sodium hydroxide (1M) are slowly added under agitation. 

Example 19 - PREPARATION OF THE SALT OF HYALURONIC ACID (HY) WITH STREPTOMYCIN AND 
40 WITH SODIUM- 

eluted in a thermostatic column at 5 C. containing 1^ r 

the OH- form. anltation in the solution of HY acid. 238.3 ml of a 

The eluate, tree from sulfates, .s co^^ected ""J^' l^^,,,^^ solution is instantly frozen and 

solution of NaOH (1 M) are slowly added under agitation and the g 

freeze-dried. Yield: 99.8 g. . • o hacp 

100 g of the product contain 1 .5 g of streptomic.n as a base. 

...p. .0 - METHOD TO OBTA,N A MIXTURE OP THE PRACT.ONS HVA.AST.NE ANP HVA.ECT.N 

WITH NO INFLAMMATORY ACTIVITY. 

^ ^ mincer and then carefully homogenized in 
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to 



or in glass with 10 volumes of anhydrous acetone, th^ u . • 

rpm. ,t is left to separate for 12 hours aSrw^ch the'Lto' ^^'^^^^^ ' "^o-- at a speed of 50 

extract,on is repeated until the discarded acetone reaches ?i'' tfH''' ^^^^°-e 

method). The whole is then centrifuged and vacunm h ^ . '^"^ '^^^''^^ °* h"^*dity (Karl-Fischer 

'°°?00 ? o°; d7 °' tls obt^ne'd ' Abo^t 

and buffe're°d wit; XsXrbXrTn',;: 

The resultant is agitated for 24 hours at 60 rom 2 ^ ^ °^ "^y^*®'"® hydrochloride. 

250C and Celite" (60 g) is added, maint^ning thi aSS ^ '^^^ -o'ed at 
f-itered until a clear liquid is obtained. The' cL .^^^^^^ 

membranes with a molecular weight exclusion limi; ^ "n nn'n " ultrafiltration usino 

...o,ecu,e« w.tn a molecular weight greater than 30 OOo" "' '° °" membrane those 
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The product is I — y^'y"^ yt^dter rnan cJO,000. ^ -■•^•"•-'•ario tnose 

during thrultSllraHon^'^^^^^^^ water continually to the product 

5 unt.l the volume is reduced to 1/3 of the orioinal voT ^"d the ultrafiltration is continued 

addit,on Of sodium chloride and the temperSri b^Tn J '.nf^''"'' "'^"'-^ -"^^^^^ 0.1 M by t^e 
cetylpyridine chloride are added. The slZTr^gL^^TsL ^* ^° ^P-> 9 of 

Under ag,tat,on, the temperature of the whole is br^ht to 25o?'""hT"'' ^° ^ of Celite" are added. 
t.on .s collected. The precipitate obtained is suspend^^^^ n . n nfl"? P'^^'P'^^^^ formed by centrifuga- 
. conta.nlng 0.05% of catylpyridinium chloride TheTsul«no susn " ^"^'""^ ^^'^"^^ (5 liters) 

the temperature is then brought to 25°C and the orecinitl " ^° at 50°C 

repeated 3 times after which the precipitate is coZrZ ^ " ^^"t"f"9ed. The washing operation Is 
sodium Chloride containing 0.05%'of csty p; -c^nfcttride^ ''""^ ' °f ^ O.oIm^oIu ion of 

temperature is kept constant at 25°C for L'^hours The ,„nl' T"'"' '° '^"^ -"""^^ and the 

procedure is repeated several times with sltS^T 0 i M sod '^^,-''.--ated by centrifugation. Th^ 
pyndrnium chloride. The mixture is centrifuged and th'p , containing 0.05% of cetyl- 

d,spersed in a solution of 0.30M sodium chloSe conSnino 0 OsTof "1 "^^^ Precipitate i 

mixture is agitated and both the precipitate and th^ Sl.^-' T °^ ^®*y'Py<dinium chloride (3 liters) The 
times on the precipitate, each time using as, it o^hfja^^^^ ^^P^ated Smlre 

Finally the precipitate residue ic: Jh„.-^ I aqueous solution, 
container. The temperature :f^ril L^ r rghtt 5^^^^^^ ^" ^'^^^ ^^ether in a single 

brought to 0.23M with sodium chloride. i q of cetJinvnl ^^"^ ^^o^^tant agitation. The liquid is then 

agitation for 12 hours. The mixture is cooid tHic a 'd 7 "^^'d is kept under 

through a filter. It then undergoes moleclr ultrafilSron a^in '^n f T °" ^ - 
exclusion limit of 30,000, ultrafiltering three initial voh!Zl ^r:^^^ ^ membrane with a molecular weiqht 
Chloride. The addition of sodium chforide si on is intSruo^^^^^^ f.f °" °' ^ °' ""^^M sodium 

-ni lal volume. The solution thus concentrated is preStefnnH " ^^^uced to 1/4 of the 

volumes of ethanol (950/0). The precipitate is col LtedTy filrifZ?/ "^"T" ^^^^ ^S^C with 3 
The precipitate is dissolved in 1 liter of a 0 1M sofut on of I, °" ^^Pematant is discarded 

with 3 volumes of ethanol (95%). The predate 3 ^''^^^^^^^^^^^^^ P-cipitation is repeated 

and then with absolute ethanol (3 times). L finLiv S^^^^^^^ 

obtained (Hyalastine + Hyalectin fractions) has an Z T The product thus 

350.000. The HV yield is equal to 0.6% tyZi',^, ^^T^^^^^^^^ of between s'sCOoJ a'n"d 

tS'eV^hVoS^^^ .S^ri2r^^'°^ — -HH MIXTURE OBTAI.HO BV 

The mixture obtained bv the m^r^thoH n^r.^ -u ^ . 
apyrogenetic water at the rate Of 10 mo ; nrnr'^^^^^^^^ 20 is dissolved in twice distillprt 

50 to molecular filtration through filter membranestith a motecular wLohr ^xPO^ec," 

a concentration technique on the membrane without Tht .^^r f * °f 200.000. following 

tr^ion through membranes with a mo.ecuL weigT^^^^^^^ Process of ultrafi? 

molecular weight of more than 200.000 do not pa?thro!lhM T °^ ^® molecules with a 

membrane together with the water. During tS Son ofol^H ' ''^ ""^'^-^"'^^ P^^^ through the 

6 decreases, and .here is therefore an increased rconcS^ " ^^^^ -''"me 

ofTe^rrm^e.^™ 

~ again un. the volume is rerced^ot;3: ^opt^^n 7^:^^^^ Z^^Z!^ 
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• Hrnnnhi to 0 1 M with sodium chloride and then precipitated with 4 
passed through the membrane is brought J";^'^^ ^ (75%) and then vacuum dned. 

Example 22 - METHOD TO OBTAIN THE FRACTION HYALEGT.N. 

tr^^ +h<a ultrafiltration membrane with a 
T.e concent,ated solution co.lected In ^^^^ a solution containing 5 
rnolecular weight exclusion of 200,000, -^^^^^^^^.^^^^Z c,uan"Sive analyses based on the dosage of 
of hyaluronic acid .s obta.ned. as dete^-^^^*^^ ^,\queous sodium chloride solution and then 
t:-Z^:L :ro,rr Of .edP- .s washed S .mos with ethano. (.S.) and 

then vacuum dried. molecular weight of between 500,000 and 730,000. 



METHOD B 
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' ^ + fho nrf.n;?ration of hyaluronic acid salts, starting with 

The invention also concerns a new ^^---^^I'^l^^^^'^^^ are soluble in water and in 

hyaluronic acid barium salt. The new ^'^^^f^'^'^^^Z^ all the carboxylic groups o1 hyaluronic 

particular the hyaluronic acid '^^^^^^^^^^ ,n the partial salts, the remaining carboxylfc 

magnesium, aluminum, ammonium, or substituted .^e bari'um salt of a hyaluronic acid. 

\e new procedure consists of ^'^^^"^^"1^^.'°^^^^^^^ totally or partially salified 

and adding an aqueous solution '"'"9 .^^^^^^^^ of sulfuric equivalents corresponds to the 

salt in its dry form is obtainable by in literature and, surprisingly, has proved to be 

The barium salt of hyaluronic acid is not descnbed m n e ,y3,„,o„ate of cetylpyridinium 

soluble in water. It can be easily P^^P^^^.^^^^^ '^'"'"Spt'ting from the solution the hyaluronate of barium 
with an aqueous solution of bar.um -"^^^^^^^^'^^^^^^^^ is an intermediate commonly 

nrS=Son, contai^ a — ^^^^ 

one or more organic bases, P/^P^*^^®^ "f,™ of neutral sulfates of one or more organic or 

adding sulfuric acid. Should there be a ^^'^f " ^^J^^^^^^^^^ acid 

r:^%^~r;s :s„s:»t, ...... 

in mpal mincer and then carefully homogenized in 
Fresh or frozen cock's combs ^^^^^ ^^^J^^^^^ In T s^irss tL, container (A.S, 316) or In glass 
a mechanical homogenizer. The paste ^'^'^''^^'^.X^^^,^ 6 hours at a speed o( 50 rpm. It is left to 
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powdered cock's combs are obtained. 
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45 



and buffered ^n^pCh^e buffeMn L ""^^^ -"^'^ions 

resultant is agita,XTj4 ^1^160 r^rn kLe?n''t. °^ "^^^^'"^ hydrochloride. The 

5 cooled to 25°C and CeHte « f60 a fs ISh.h temperature constant at 60-65°C. The whole is then 

filtered until a clear llqut is obtained Se c^;" . T"T " "^'^^ ^-'-^ 

With a molecular weigh exclusron it ^of^ using membranes 

ultrafiltered, continuous y adding d S ed water tn ^'it rt ! °' 
discontinued and ultrafiltration is JontinS ultraf.ltered product. The addition of water is 

The residual liquid if Zghrtro iM wtrr ''ft" '""''"^"^ *° °' 

brought to 50°C. While agS lt 60 Im o o^ banum chloride and the temperature is 

. , . ayuming ai ou rpm, 45 g of cetylpyridinium chlnrirtA ar^ awn^w xu ■ 

agiiatea ror du minutes and then n nf r^^n+^R ^ .j \a„ . ' — — "'"^ •^'^luuuii 

brought to 250C and the picbLte ftLn h '^.f''^'^- ^'^"^ ^9'*^«"9. the temperature of the whole is 

is agitated at 60 rpm for 60 minuts antZ^l^^^^^ cetylpynd.n.um chloride. The resulting suspension 
supernatant is eliminated by SntrS?uga«on ^^^^ ^S-C for two hours. The clear 

dispersed in a 0.30M solution oTbarm chSe c^^^^^^^^^ is discarded. The precipitate is 

mixture is agitated and both the precinita r^nH thl 7^ ? J° of cetylpyndm.um chloride (3 liters). The 
extraction 3 rnore times, each Z::^'^ ^ X:^::^-:, ^ P--- undergoes 

temp^^^e' f^SZidTstt^^^^ clear liquids are pooled in one container. The 

with barium chloride. 1 g cetySidLum chlodre ?r.H^2L'''?'^ I'" "^""^ t° 
mixture is cooled to 25°C. filtered fi rh SS and T.n T ^he 
ultrafiltration once more on n^embranel ^ fmlc^t ' , °T " ' ""^"^9°"^ 
volumes with the addition oT 0 33M barrum chZt f '^k" °' "'^^^^"^""g three initial 

suspended and the volume is feduced 7 l/^o th. t ^71!'^'?^ °' "^''""^ 
precipitated under agitation (60 rpC at 2?oc with 3 l.?mr f concentrated in this way is 

by centrifugation and the supernatant! dLarde^ The nT.Hn'jL .° ''''^ "'^'"'^''^ 9^*^^^^^^ 

barium chloride and precipitation is ri;:rd ^3 ' "^^^ °^ ^'^^ °^ 

timeirarSr wit^tt^^^^^^^^^^^^ " T^r^T'' <^ 

o-ero^ Si -^^^^^^^^^^^ ; 

Example 24 - METHOD OF OBTAINING THE FRACTION HYAf a<?timp im xuc ^ 
OF THE MIXTURE OBTAINED BY THE METHOD DESBED ^N^J^Mr^^^^^^^ ''''''' ''^"'"^ ^^'^ 

The mixture obtained with the method described in Examnie. ?t wioo^i ^ • 
water at a quantity of 10 mg of product per 1 ml of waw Th! . I 1 ^Py°9^™^ distilled 

molecular filtration through a membrane with mo" cu ex lulfon m^f^OO OOrfor' " 
tion technique without the addition of water on '7,®^''^!,'°" 200.000. following a concentra- 
through membranes with a molec'ar excf Jon" ^ ''J "'^^1'"-*'- P^^^- 

more than 200.000 are detained while the smalJ rnn?I. 1 Z ""^'^^^'^^ "^'^ ^ molecular weight of 

wate. DuHng the filtration .roZTT:ri7J::^^^^^^^^^ 

diminishes and consequently the concentratinn nf mr»j^^..i^c. •♦u memorane. so that the volume 

is increased. Ultraflltrmion is'^i'S S^^^^ ^OO-OOO 
initial volume. Two volumes of apyroqenirdlstnred w^^^^^ «1 1 . ^'^"^ *° °f ^^^^ 

the volume is reduced to 1/3 The ZraTon if ultrafiltered again until 



30 



35 



16 



ID: <eP 0555898A2_I_> 



Example 25 



75 



20 



EP 0 555 898 A2 

METHOD OF OBTAINING HVAUECT.N FRACTION ,N THE FOP-M OF BAR.UK. SALT. 
™„,.c.la. ..elusion limil =1 200,000. .s ^^'^^'^^ ^^^l. ar,.„s,, b.sed on ,h» glucuronic acid 

equal to 0.2% of the fresh starting tissue. 

H..p.e ae - PBEPABAT.ON 0. THH SALT OP . HV..UBON.C AC.O (HV) W.TH STBHPTOMVC.N. 

447 g Of HY barium salt (10 mEq) are solubili.ed in 300 ml of ^^^'J^j ,,3, ^^ded drop-wise 

243 g of streptomycir. sulfate (10 rr^Eq) are °^ t ' sO rr, nutes at 6000 rpm. The 

.nder agUation to the solution of HY salt The m,xU,re ^ "^^f ,,,,,,3, h.O. The solution and the 

are salified with the basic functions °f ^*^"P;°";f /rTcc e'eSS) corr^pared to standard streptomycin shows a 
Microbiological deterrr^ination on B. subtilis ' ' the theoretically calculated weight, 

content of 33.8o/o in weight of bas,c .^^^^ 7n pofysaccharide according to the method of 

re:r2~^^^^^^^^ °^ ~ 

percentage 66.0%). 

. Example 27 - PBEPABATIO. OP THE SALT OP A HYALURONIC AGIO (HT) WITH NAPHAZOUNE. . 

4 47 g Of the banum salt of HY with a r^olecular weight of 6.5,000 corresponding to 10 nnEq of a 
■ monomeric unit are solubilized in 400 ml °^ distilled H^O^ solubilized in 50 ml of distilled water and 

2 6 g of neutral naphazoline sulfate (10 mEq suHate) are s ^^^^^^^ completely 

30 added to the solution of HY bariu. salt. The -f^^^^ /^^^^fn^^ ,,eeze dried. Yield: 5.72 g. 

precipitated. After centrifugat-on he resumng solut.o^ ^^^.^.^^ ^.^^ naphazoline. Quantitative 

,n the salt thus obtained all the ac 6 3^^^^^ ^/ naphazoline (USP) showed a conter^t of 35.7% m 
spectrophotometric determination compa ed -'^h stanza ^^^^^I^ ^^^^d value. Colorimetric determination 

showed a HY acid content of 64.3%. 

r.. -ru.= PARTIAL SALT OF A HYALURONIC ACID (HY) WITH 
Example 28 - PREPARATION OF THE PARTIAL SALT Oh 

NAPHAZOLINE. 

447 g of the barium salt of HY with a molecular weight of 625.000 corresponding to 10 mE. of a 
monomeric unit are solubilized in 400 7' °* ^fJ-'f^'j^JJ^J^^ solubilized in 50 ml bi-distilled water and added 

1.54 g of acid ^^l^'t^l'^^^^^ at 5»C until complete precipitation of the sulfate 

to the solution of barium salt of HY. rnixtu e -s ag, a ^^^^^^ ^ .^^ Yield: 4.5 g. 

'z^^:s^ :r=~r s^nsr^e ...... ecu... .lu,. 

. E.a.pl. .0 ■ PBEPAKATIO. OF THE SA.T OF A HVA.UBO.IO ACIO ,HV, WITH .HENVLEPH.I.E. 

4.47 9 01 »» "artum sal. ol HY w,.n f ""'"^ adOad lo Ih. solu.lon of aultate phenylaph- 

„,„nome,r= unl. a.a solubllttad In 400 '"'J^^'^^^'^ ^^^^Z 9»ov^<-<«>- c.n„,.u9.«on m. 

phenylephrine. 
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method or Bitter efrs^ra^nVi^id^'c^^^^^^^^^^^^ ^ P°'vsaccharide according to the 

^'^^^ °^ ^ HVALUBONiC AC.O (HV) W.TH NEOMVC.N. 

ur,itil'sL°bilLt 400;1'o7L;eTH:o" °' '"'^^^ 16 r.Eq of a rnonomeric 

„u„„'ff..^.:°! ?^°'^y<^'" sulfate (8.42 mEq) are solubilized in 150 ml of Hi,«n.H u.r. 

H..^..y.oHi""»= sulfate {i.t>a mEq) and 0 43 a of Na,c;n /g ,v,c^\ "■. ^ neutral 

solution is added to the solution of HY barium saTanJ ? '° "^^ --es^fng 

the mixture is centrifuged, precipitation of the barium sulfate 

The barium sulfate is separated and the solution is frozen and freeze-dried. Yield: 7.35 g. 
PHARMACOLOGICAL STUDIES 

in viLnrettr::nron"rra^^^^^ — mav be demonstrated 

(1) when administered in a conventional rafAs rrxamrrZat""'""' *° °' ^"'"P^^"* 

out with hyaluronic acid salts with the follower, It k T ^^-^^'"^"^^ ^--^ reported experiments carried 
tamicin. These are the total sate n w4l^^arof L 1^°!'^ ^TkT'"' ^--y^^-^^y--. "-omycin, gen- 
group Of the antibiotic, and are dLscTbS t t!^Z% 7Tl TZT ^^"^''^^ ^ 
were used, having concentrations suitable to"he aSSc cLent as fo^^^^^^^ ''''''' 
hyaluronic acid + streptomycin (HYA1) - 23.8% 
hyaluronic acid + erythromycin (HYA2) - 66.0% 
hyaluronic acid + neomycin (HYA4) - 21.2% 
hyaluronic acid + gentamicin (HYA5) - 20 0% 

b^TfnthtJ;g-r^^^^^^^^ .ssolved in phosphate 

bTcJirarenfM^SSi^^^ 

intraocular injection of a titerL susSsirTor J^l . T'""' ^^^^ °^ ^4 rabbits by 

aeruginosa, staphylococcus aureus . sJ^o?": "I,/^^ ^^t--' 9--Ps: Pggudomonas 

eyeTB%Trrbir::sr!^r^^ i''^- ^ 

antibiotics dissolved in phosphate buffer The teatm Jt k •^o-'^esponding quantities of the 

bacterial suspension and was continueTunlJUJmlHnnT "^^9"" '^'^-diately after injection of the 
observed with a slit lamp. In particularthrfollowrnrw. ^ ""''"^l''^'- ^^^^ of each rabbit were 
corneal epithelium, anterior chamber present" f^thT^vn^r'^f^?^ °' 

posterior segment of the eve. The stat; nf th. kJI ' "'"^ ^t^^ of the iris of the 

presence of signs of inflammation (hyperemif exudate^ Hn T ^'t*^ ^ Goldman lens. The 

percentage of eyes which did not pr7sen a^v sions n °' > registered. The 

The results of the experiments Tre JLoTd^rTl r'?'"" calculated, 
of the saline derivatives according to the' present Ifventinn '?V* administration 
,_on as compared to the a. J^iSoT^ trcrsp^di™^^^ 
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the medicaments according to the invention 
regarding the miotic, anti-inflammatory, wound 



is further demonstrated by the 
healing and antimicrobial action. 
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Miotic activity of pilocarpine nitrate vehicled in hyaluronic acid . 
IVlaterials 

' pilocarpine "rite' "'^""'^ ^^^'^'^"'^ the various formulations of 

. " oJTn.7J^:Tr:^,;:^' ^^^^^^ - -3O.OOO) at concer,trations 

-^^5% polyvinyl alcohol as ophthalmic excipiont of comparison 

addingTh'twHS^mfrtJis'^^^^^^^^^^ ^^^^ P^^-^^ -hided by 

solutions were prepared: of 10 and 20 mg/ml. The following 

formulation 1 . - saline with pilocarpine nitrate (PiNOa) (2%) used as a reference ~ 

formulation 2. - solution of (PiNOa) (2%) vehirteri in ^o/ J ■ °- [^'I'^p'^^ ■ 

formulation 3. - solution of PiNo! 2°/ 32 h!h u , T^"'"^' "^^"^ ^ reference. 

formulation 4. - solution o P nS 2^ vehlcS TTT" f^'^'^" ^9'"")- 
* . ^- ^ uuun OT (^/o) vehicled in Hyalastine fraction sodium salt (20 mo/mi\ 

ormu at,on 5. - so ut,on of (PiNOa) (2o/o) vehicled in Hyalectin fraction ^ZSufoZlT 
formulation 6. - solution of (PiNOa) (2%) vehicled in Hyalectin fraction sodium si S mg^;,): 

IVlethod 

Of eaThrbrwSrm-rs'y^^gT^^";^^^^^^^^^^^ otr":r^"'"'°^ *° "^"^ - - 

pupil was measured in all cases Tuitabte intervl nf . ' T.''^'' ' ^'^^ '^'^'"^ter of the 

Each eye was treated not morrthllie lim^^^^^^^^^ a r^Tt" h °" » ^^''^'t^- 

each treatment. ' ^""^ ^ °^ least a week was observed between 
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Measurements were made of the diamf^tprq nf th^ r^.^^jio 

I max = ma»™m differenc ,„ ma dia^eB, o, ,he p„pi, b«»een m, ,raa« a„ ,„c rataranc. 



eye 

Time of the maximum peak = time taken to reach the I max 
duration = time taken to return to basal conditions, 
plateau = period of absolute miotic activity. 
40 AUG = area under the miosis/time curve 



Results 



46 



50 



55 



parameVrd^n^^LVLTt t^^ Tit ^° - the data from the various 

hyaluronic acid at 2% of pi Sa pTne nitSe soT.^tons " ^ 

indeed the bioavailability of the d;ug may be 2^ °^ ^-9- 

2% pilocarpine nitrate (formulation 1) ^ ^* °* ^"^^"^^ ^°'"tion containing 

campara. ,o ma p„.c„p,„, „,„a,a aolu^^VJahicS ' Va^rhollZSloH"^^^ 
hyaluronic acid as a vehicle is particularly interestino h^rf>,Z thJ^' /formulation 2). The use of 

longer when it is vehicled with thS sSancT tS^ is °' Pilocarpine nitrate lasts 

time necessary for the diamete? of pupil L rl 1 he b SaTl'S^^^^ """''^ ^^'^ 

(formulation 6) compared to no minutes for ^UolZl Tjine a^neTrSi^n 
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II. Miotic Activity of Pilocarpine Salifi ed With Hyaluronic Acid 

Materials 



55 



P„, « .„lo.s .ovulations o, ^''-^^'^-''^^^ZTTX 
- hyaluronic acid at low molecular weight (HYALAbiiiNt. m.w. ,uu. 
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" 5Snm1'mf K. f"""" ""'^^ ^^'9^^ (HYALECTIN. m.w. between 500 000 and 

730,000) [HY2-Na] at concentrations of 10 mg/ml and 20 mg/m|- 

- polyvinyl alcohol 5% as ophthalmic vehicle to obtain comparison formulations 

The vanous formulations prepared were the following- 

5 1 ) saline with pilocarpine nitrate (PiNOa) 2% (used as a reference)- 

2) solution Of PiN03 2% vehicled with polyvinyl alcohol 5% (used as a reference)- 

3) solufon Of p,locan.ine base/HY, acid In aqueous solution. The pilocarpine content corresponds 

.0 cL^nto^rrSprd^t^ir^ ^^'^ ^^''^'^^ -^/ml. The pilocarpine base 

fL!°'"A°"...^°"'^'";"9 Pjlo^a-Pine salt/HY, acid vehicled with HY.-Na 20 ma/ml. Th. ni,.....,.. 

iiwiii LJurresiponas to ' r-.-.w ^^^aov^ 

cl'l^^dXe^Sor^'"'"' [HY., The pilocarpine base 



75 



corresponded to 6.25% 
Method 



20 



Albino New Zealand rabbits were used (2-2.5 ka) The solution to he. t^o*^^ • .... • 
placed in the conjunctival sac by means of suitable pincers In all case-, th^ n, Ji 

suitable intervals. Each formulation was tested on a least 8 rlSr ViTh f ^* 

three times: a rest period of at least a wee. was obsl'eTbelTen J^^^^^^^^^^ "° 



Parameters 
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30 duration = time taken to return to basal conditions; 

plateau = period of absolute miotic activity; 
AUG = area under the miosis/time curve. 



Results 
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A SMsKally s,9n,f,canl increase in Ml.lty shoM also be noted when liyaluronc add wl* . hi„h 
motecular wergl,! ,s used as . vel,iole both at 10 and 20 mg/ml ((omulationXs) ' 
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(0.1 %) and the eye was examined, after instillation in UV light of 366 nm 

12 albino rabbits were used in all (New Zealand. 2-2.5 kg) of both sexes. One drop (50 ul) of each 
vehicle was .nst.lled m one eye of each rabbit, keeping the other eye as control. 

5 Solutions used 



10 



1 . saline at 2% of pilocarpine nitrate (PiNOs); 

2. solution at 2% of PiNOa. thickened with polyvinyl alcohol 5% (Wacker Chemie. PVA W 48/20)- 

3. solution containing pilocarpine base salt/HY, acid. The pilocarpine base content corresponds o 2%- 

4. soluton containing pilocarpine base salt/HY, acid vehicled with HY.-Na 10 rnXl The pl^^cam'ine 
base content corresponds to 2%; mg/mi. me piiocarprne 

5. solution cur.taining piiocarprne base salt/HY, acid vehicled with HY^-Na 20 mg/ml The Dilocaroine 
base content corresponds to 2%. ^ my/rm. i ne pnocarpine 

All solutions contained 0.1 -/o of sodium fluorescein. The pH of the solutions was in all cases around 5.8. 

Results 
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The parameters relative to the fluorescence: a) duration of the integral corneal film b) duration of 
uorescence (time necessary for the total disappearance of fluorescence from the eye^'c) prese ce o 
f^oroescence m the nose (time taken by the solution after application to appear at nose'leU are reported 

The derivatives of hyaluronic acid with pilocarpine produce a stable corneal film for periods of more 
tharj 2 hours^ Transcomeal penetration of pilocarpine seems therefore to depend on ?hT Spalitv S 
hyaluronic acid to vehicle the drug forming a homogeneous and stable film on the corned 

TABLE 4 



Solution 


Duration of integral flim (min) 


Duration of fluorescence (min) 


Appearance of fluorescence 
In nose (min) 


1 
2 
3 
4 
5 


30 
80 
100 
120 
140 


100 
150 
150 
180 
210 




2-3 
10 - 15 

5 

15-20 
50 
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'V. Anti-inflammatory activity of triamcinolone vehicled in hyaluronic acid 



Material 
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The following was used: 

■ mg/ml inline"^"" "^^LECTIN fraction (m.w. between 500.000 and 730,00), 10 

- solution of triamcinolone phosphate (10% In saline) 



Method 
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The experiments were carried out on male New Zealand rabbits (average weight 1 6 ka) After an 

noT oTmTinfol T '"r^K^ "^^-oe, in the animals by injection of de^iran 

(10 /o 0.1 ml) into the anterior chamber. Administration was carried out in both eves in conditions nfZ^i 

The test was carried out on 10 animals. 
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Tre atment 

~^.ent was carrieC out on each anima, both in the ,ight and the left eye by instn.ation of 3 drops 3 

limes a dav for a lota! of 6 days of respectively: 

(10%) in the right eye (RE). 
Par ameters 

eye through a slit lamp at the following mtervals. 0. 1 h. 3h. 24h, 4bn. o y . 

The following was observed at intervals: ^^.o-.ble oresencG of hyperemia, edema, and in 

20 to the observed effect. 

' Results . 

« iris and causes ti,e disaopearancs o1 (^T?" fj^rfy disappears, rewning to aimost norn„al 

process evident from the 1st ■ 3rd houi until 3 - 'J^^^''^'' ° Z, On the other har«J adminlstra. 
Saluas. »lth partect clearness o. the a,e ,n ^^"^^^-^ °acTont9eme. with tnanrcinotae phosphate 

» rr;^rrrir'a,"sr„r.nrrrsr,x^rj^^^^^^ ™— - — - - 
„ '*rs'"£rstrirrt,;^^^^^^^^^^^ -* ^?r;Si, er°*" 

irrcreas. in actlvlt, o< the drug, demonstrated by taster decongestid., of the rabb« eye. 
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Healing activity of EGF vehicled in hyaluronic acid . Material^ 



The following were used: 
formulation A - EGF (epidermal growth factor), dissolved in saline (0 5 mq/5 mli 
formulation B - hyaluronic acid sodium salt HYALA<?tiwf trZ^ / .1 ' 

mg/ml). " "YALASTINE fraction (m.w. 100,000) dissolved in saline (10 
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Method 

5 conditions of local aneslhelic with noves.ne (4%). .^.^^ ^^.^ ^ 

The lesion consisted of a monocular scarification oi a circuia. aiea in the optic zo 
concave glass cylinder (0.3mm) with a sharp edge. 



Treatment 
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The animals were subdivided into groups, each group containing 5 animals, and they then underwent 
pharmacological treatment by conjunctival instillation as shown below: 
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Group 


Treatment 


Group 1 (control) 
Group 2 
Group 3 


Saline 

EGF solution (lormulation A) 

HY sodium salt solution HYALASTINE fraction + EGF solution - combmat.on 
of formulation A formulation B in the ratio 1:1 to make formulation C. 



Treatment was effected in the right aye (RE) by cor^junctiva. instillation of 2 drops every 8 hours for a 
total of 3 administrations. 

Parameters 

Healing of the cornea, epithelium was evaluated by o'^-^f- ^f^. SVThrTshV"" 
mentation with a slit lamp at various intervals after scarificat.on: 0.8 hr..l6.hr, 24 h,, 32 hr, hr. hr, . 

Results 

■ .^r.r,rt^H in Table 4 showed that in the controls (group 1) there was 

enh^ei ."A'Ln Jroc^^. encc.^ging . .ast.r .«c« h,a,i„g o. « corn.., ,es,o„=. 
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TABLE 6 
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HEALING OF LESIONS OF THE CORNEAL EPITHELIUM ' ' 1 


Group 


1 f aauneni 


Time after scarification (hr) 






0 




16 


24 


48 


1° 


Saline 


+ 


+ 


+ 










+ 


+ 


+ 


+ 








+ 




+ 


+ 








+ 


+ 






- 






+ 


+ 


+ 


+ 




2o 


EGF (formulation A) 
















+ 


+ 












+ 


+ 
















+ 












+ 










Hyaluronic Acid sodium salt + EGF (formulation C) 


+ 


+ 












+ 














+ 


+ 












+ 


+ 














+ 








+ - unhealed eye ^ 

- = healed eye 











30 



35 



40 



45 



VI. Antimicrobial activity of Gentamicin vehicled in hyaluronic acid 
Materials 

The following were used: 

- Gentamicin dissolved in saline (50 mg/ml) 

- hyaluronic acid sodium salt. HYALECTIN fraction (2 mg/ml) 

Method 

Septic inflammation was induced in both evf»=; nf 11 r=,hi-,i+<, i- • ^ 
suspension of pseudomonas aeruainosa m 1 mn ifth k!-^ I '"^''^ocular injection of a titered 
acid HYALECTIN fractlorin corraTon with^Ltam^^^^^^ ? ""^^'^ inflammation, hyaluronic 

and gentamicin in a Phosphati sateTehicTwL ad.^ Tn the rerel'^K^f " '''' '''' 

6 hours) was begun immediately after injection of thJ^nw« ? f w ^ treatment (3 drops every 
Of the infection. ?he eyes of theUSs'Tro^i^e^dl^^^^^^^^^ ^'^P^— 

Results 



.JzTX i^ctLTh^jn-rr^p"^^^^^^^^^ r 

50 from the data reported in Table 7. administration of the antibiotic alone. This conclusion is clear 
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TABLE 7 
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^^^^ OP GENTAMICIN VEHICLED IN HYALURONIC ACID HYALECTIN FRACTION ON SEPTIC 

INTRAOCULAR INFLAMMATION 


Treatment 


Days from the start of inflammation 




1 


2 


3 


4 


5 


6 


7 


Gentamicin + saline as vehicle 
Gentamicin + HA HYALECTIN fraction 


0.0 
0.0 


0-0 
0-0 


0.0 

9.0 + 


0.0 
72.7 + 


0.0 
72.7 + 


36.3 
100 


100 
100 


values are expressed as percentage of the number of eyes cured of inflammation, compared to the 


number of eyes treated- ^ r- u \ 
^ - significative differences against phosphate vehicle (- di 0.05. T test B Fischer) 







rra;:Tr;:,rro:^rorSa : «r s -.^^^^^ scop. », 

the following claims. 
Claims 



1. 



35 4. 
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Z ;:Xo";'g:o :?:— ,ica,ly .ocp»b„ .a,, o. s.i. .v.lu„nlc ac,., op.iona,,, 

with an additional piiarmaceutically acceptable excipient. 

A medicamem according to claim 1. wherein said active substance is of a basic nature and is present 

in the form of a salt with said hyaluronic aod. 

A medicament which comprises a partial or stoichiometrically neutral salt of hyaluronic acid with at 
feaTt o^e Pharmacologically active substance of a basic nature suitable for non-topical admm.strat.on. 

A medicament according to claim 3. wherein said salt is a partial salt and at least a portion of the acid 
groups of said hyaluronic acid is salified with an alkali or alkaline earth metal, magnesium, alum.num or 
ammonium. 

A medicament according to any one of claims 3-4. wherein said active substance is suitable for 
dermaScal, otorhinolaryngological, odontological, angiological. obstetrical or neurolog.cal use. 

A medicament according to any one of claims 1-5, wherein said 

an antibiotic anti-infective, antiviral, antimicrobial, antiinflammatory, wound healing, cytostat c. cytotoxic 
anestJ^eTc choL prorr,otor. cholinergic antagonist, adrenergic promotor or adrenergic antagonist 
agent. 

A medicament according to claim 6. wherein said pharmacologically active substance is a member 
selected fmm the group consisting of aureomycin. gentamycin. streptomycin, d.hydrostreptomycin. 
Janamvcir arn^^^^^^ tobramycin spectinomycin, oleandomycin, carbomyc.n. spiramycin ox- 
ytercycSe ro bacitracin, colistin, chloramphenicol, lincomycin. varjcomy cm novobiocin. 

Socetine clindamycin, griseofulvin. nystatin, diethylcarbamazine, mebendazol, sulfacetamide, sul- 
,s ocetine, clindamycm,^^^ .H»nin. .r.hinoside. trifluorothimidine, aciclovir. ethyldeosund.ne. 

JsoSgmine neostigmine. demeca^S^'^^^S noradrenalin. adrenalin, nor^azc^.ne. methoxan^^ne. 
propaS t molol. pindolol, bupranolol, atenolol, metoprolol, oxyprenolol, practolol, butoxamme so alo . 
butadrine labetai;i dexamethasone. triamcinolone, prednisoline. fluorometholon. mednson. fluorocl. 
methotrexate, and podophyllin. 
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rlstocMn. Clindamycin ZSvln ™S.,T ' J spiramycin, ,om«racyc«n., 

^ yp.nc,o,, p.c,c,c,r i=„t,aST«rr^^^^^^^^^^^ ~ ^ 

'° 50.~:».or'''"' " " -"8- "-'-'.r weigh. b«.,oen 

11. A medicament according to claim 9 where>in caiH f^^^t-.^.. u 

500.000 and 730.000. ''^^ ^" ^^^''^9® molecular weight between 

17. Use Of hyaluronic acid or a pharmaceuticaliy acceptable salt thereof as a drug delivery system. 

18. Use of hyaluronic acid or a pharmaceuticaliy acceptable salt ther,^nf =, h ^ ,• 
according to claim 17, to enhance the bioavailabintv « J Z f ''^ '^^''''^''y ^y^*®"^ 

35 pharrriaceutically active substance '>'°ava.lab.hty or to provide prolonged bioavailability of a 
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® Medicaments for non-topical use. 

@ Pharmaceutical preparations for non-topical ad- 
ministration containing a pharmacologically active 
substance together with hyaluronic acid or a molecu- 
lar weight fraction thereof. The hyaluronic acid may 
be in the form of the free acid or may be a salt with 
an alkali or alkaline earth metal, magnesium, alu- 
minum or ammonium, or in the form of a salt with 
one or more pharmacologically active substances. 
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